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DETAILED ACTION 
Response to Amendment 

1 . Applicant's amendment and remarks received 17 April 2006 have been entered 
and overcome the objection to the abstract and the rejection under 35 USC § 1 12, 2 nd 
paragraph recited in the previous office action mailed 18 January 2006. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 51 , 57-58, 60, 63, 68, and 72 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Nakanishi (JP 53-091562 A). 

4. Regarding independent claim 51 , Figure 2 of Nakanishi shows a cathode 
comprising a metal base (2); a layer (5) of electron-emitting material disposed upon the 
base; and a needle-shaped electrically conductive material (4) providing electrically 
conductive paths disposed throughout the layer of electron-emitting material, the 
needle-shaped electrically conductive material having a specific resistance not greater 
than 10" 1 ohms-centimeter (Abstract). 

5. Regarding independent claim 57, Figure 2 of Nakanishi shows a cathode 
comprising a metal base (2) and a layer (5) disposed upon the metal base, the layer 
comprising an electron-emitting material, and a needle-shaped electrically conductive 
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material (4) disposed within the layer and having a specific resistance less than a 
specific resistance of the electron-emitting material (Abstract). 

6. Regarding claim 58, Figure 2 of Nakanishi shows the needle-shaped electrically 
conductive material (4) providing electrically conductive paths in the layer. 

7. Regarding claim 60, Nakanishi discloses a conductive material (carbon) having a 
specific resistance not greater than 10" 1 ohms centimeter (Abstract). 

8. Regarding independent claim 63, Figure 2 of Nakanishi shows a cathode 
comprising a metal base (2) and a layer (5) disposed upon the base, the layer 
comprising an electron-emitting material, and a needle-shaped electrically conductive 
material (carbon) having a specific resistance not greater than 10~ 1 ohms centimeter 
(Abstract). 

9. Regarding independent claim 68, Figure 2 of Nakanishi shows a cathode 
comprising a metal base (2); a layer (5) of electron-emitting material including an 
electron-emitting barium-based alkali-earth metal carbonate material disposed upon the 
base; and a needle-shaped electrically conductive material (4) providing electrically 
conductive paths in the layer of electron-emitting material, the conductive material 
(carbon) having a specific resistance of not greater than 10" 1 ohms centimeter 
(Abstract). 

10. Regarding independent claim 72, Figure 2 of Nakanishi shows a cathode 
comprising a metal base (2) and a layer (5) formed on the base from a carbonate paste 
comprising a carbonate paste containing a barium-based carbonate electron-emitter 
and a needle-shaped electrically conductive powder (4), the needle-shaped electrically 
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conductive powder (carbon) having a specific resistance not greater than 10' 1 ohms 
centimeter (Abstract). 

Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to. a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

13. Claim's 7, 12, 29, 48-50, 52-53, 61-62, 64-65, 67, 69-70, and 73-74 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over Nakanishi (JP 53-091562 A) in view 
of Saito (US 6,124,666). 

14. Regarding independent claims 7 and 29, Figure 2 of Nakanishi shows a cathode 
for an electron tube comprising a metal base (2) and an electron-emitting material layer 
(5) coated on the metal base, the electron-emitting material comprising a needle- 
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shaped conductive material (4), the needle-shaped conductive material being at least 
one material selected from a group consisting essentially of carbon, indium tin oxide, 
nickel, magnesium, rhenium, molybdenum, and platinum, the needle-shaped conductive 
material being a carbonaceous material (Abstract). 

1 5. Nakanishi teaches the limitations of independent claims 7 and 29 discussed 
above but fails to exemplify the needle-shaped conductive material being in a range of 
0.01 to 30% by weight based on a total weight of the electron-emitting material layer 
and a thickness of the electron-emitting material layer being in a range of 30um to 
80pm. 

16. Saito teaches that it is known in the art to provide cathode with a conductive 
material being in a range of 0.01 to 30% by weight based on a total weight of an 
electron-emitting material layer and a thickness of the electron-emitting material layer 
being in a range of 30 to 80um (col. 1 , In. 34-35) for improving the life characteristics of 
the device (Abstract). 

1 7. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide the cathode structure of Nakanishi with a 
needle-shaped conductive material being in a range of 0.01 to 30% by weight based on 
a total weight of the electron-emitting material layer and a thickness of the electron- 
emitting material layer being in a range of 30 to 80pm, as taught by Saito, for improving 
the life characteristics of the device. 

18. Regarding independent claim 12, Figure 2 of Nakanishi shows a cathode for an 
electron tube comprising a metal base (2) and an electron-emitting material layer (5) 
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coated on the metal base, the electron-emitting material layer comprising a needle- 
shaped conductive material (4). 

19. Nakanishi teaches the limitations of independent claim 12 discussed above but 
fails to exemplify the needle-shaped conductive material being at least one material 
selected from a group consisting essentially of indium tin oxide, nickel, magnesium, 
rhenium, molybdenum, and platinum. 

20. Saito teaches that it is known in the art to provide cathodes with an electron- 
emitting material layer including at least one material selected from a group consisting 
essentially of indium tin oxide, nickel, magnesium, rhenium, molybdenum, and platinum 
for providing a cathode that can operate at a high current density (col. 4, In. 9-18). 

21 . Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide the cathode of Nakanishi with an electron- 
emitting material layer including at least one material selected from a group consisting 
essentially of indium tin oxide, nickel, magnesium, rhenium, molybdenum, and platinum, 
as taught by Saito, for improving the efficiency of the device. 

22: Regarding independent claim 48, Figure 2 of Nakanishi shows a cathode 
comprising a metal base (2); layer means (5) disposed upon the metal base for emitting 
electrons; and additional means (4) comprising a needle-shaped conductive material 
(carbon) having a specific resistance not greater than 10" 1 ohms. 
23. Nakanishi teaches the limitations of independent claim 48 discussed above but 
fails to exemplify the needle-shaped conductive material comprising 0.01 to 30% by 
weight of the layer means. 



Application/Control Number: 09/964,375 Page 7 

Art Unit: 2879 

24. Saito teaches that it is known in the art to provide cathode with a conductive 
material being in a range of 0.01 to 30% by weight based on a total weight of an 
electron-emitting material layer and a thickness of the electron-emitting material layer 
being in a range of 30 to 80um (col. 1 , In. 34-35) for improving the life characteristics of 
the device (Abstract). 

25. Therefore, it would have been obvious to one having ordinary skill- in the art at 
the time the invention was made to provide the cathode structure of Nakanishi with a 
needle-shaped conductive material being in a range of 0.01 to 30% by weight based on 
a total weight of the electron-emitting material layer and a thickness of the electron- 
emitting material layer being in a range of 30 to 80um, as taught by Saito, for improving 
the life characteristics of the device. 

26. Regarding claim 49, Saito discloses a metal layer exhibiting a grain size smaller 
than the metal base and interposed between the metal base and the layer means 
(Abstract). 

27. Regarding claim 50, Nakanishi discloses the needle-shaped conductive material 
being selected from a group consisting essentially of carbon, indium tin oxide, nickel, 
magnesium, rhenium, molybdenum, and platinum (Abstract). 

28. Regarding claims 52, 64; 69, and 73, Nakanishi teaches the limitations of 
independent claims 51 , 63, 68, and 72, as discussed above, but fails to exemplify a 
metal layer exhibiting a grain size smaller than the metal base and interposed between 
the metal base and the layer of electron-emitting material. 
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29. Saito teaches that it is known in the art to provide a cathode structure including a 
metal layer exhibiting a grain size smaller than the metal base and interposed between 
the metal base and the layer of electron-emitting material for improving the life 
characteristics of the device (Abstract). 

30. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide the cathode of Nakanishi with the metal 
layer taught by Saito for improving the life characteristics of the cathode. 

31 . Regarding claim 53, Saito discloses the conductive material comprising 0.01 % by 
weight to 30% by weight of the layer of electron-emitting material (Abstract). 

32. Regarding claim 61 , Saito discloses the layer having a thickness in a range of 30 
microns to 80 microns (col. 1 , In. 34-35). 

33. Regarding claim 62, Saito discloses the conductive material comprising 0.01 % by 
weight to 30% by weight of the layer (Abstract). 

34. Regarding claim 65, Saito discloses the conductive material comprising 0.01 % by 
weight to 30% by weight of the layer (Abstract). 

35. Regarding claim 67, Saito discloses the layer of electron-emitting material having 
a thickness in a range of 30 microns to 80 microns (col. 1 , In. 34-35). 

36. Regarding claim 70, Saito discloses the conductive material comprising 0.01 % by 
weight to 30% by weight of the layer (Abstract). 

37. Regarding claim 74, Saito discloses the needle-shaped electrically conductive 
powder comprising 0.01 % by weight to 30% by weight of the layer (Abstract). 
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38. Claims 55, 59, 66, and 76 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakanishi (JP 53-091562 A) in view of Saito (US 6,376,976). 

39. Regarding claims 55, 59, 66, and 76, Nakanishi teaches the limitations of 
independent claims 51, 57, and 63, as discussed earlier, but also fails to exemplify the 
layer of electron-emitting material having a surface roughness being less than 10 
microns. 

40. Saito teaches that it is known in the art to provide a cathode structure with a layer 
of electron-emitting material having a surface roughness less than 10 microns for 
improving the resolution of the display (col. 7, In. 37-40). 

41 . Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide the cathode of Nakanishi with a layer of 
electron-emitting material having a surface roughness less than 10 microns, as taught 
by Saito, for improving the resolution of the display. 

42. Claims 10 and 20-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakanishi (JP 53-091562 A) and Saito (US 6, 6,124,666), as applied to claim 7 
above, and further in view of Saito (US 6,376,976). 

43. Regarding independent claims 10, 20, and 22, Nakanishi and Saito '666 teaches 
the like limitations of independent claim 7, as discussed earlier, but fails to exemplify the 
layer of electron-emitting material having a surface roughness being less than 10 
microns. 
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44. Saito '976 teaches that it is known in the art to provide a cathode structure with a 
layer of electron-emitting material having a surface roughness less than 10 microns for 
improving the resolution of the display (col. 7, In. 37-40). 

45. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide the cathode of Nakanishi with a layer of 
electron-emitting material having a surface roughness less than 10 microns, as taught 
by Saito, for improving the resolution of the display. 

46. Regarding independent claim 20, Saito discloses a metal layer including nickel 
grains having sizes smaller than the sizes of grains in the metal base, the metal layer 
being formed between the metal base and the electron-emitting material layer 
(Abstract). 

47. Regarding claim 21 , Saito also discloses the metal layer further including at least 
one metal selected from a group consisting essentially of aluminum, tungsten, tantalum, 
chromium, magnesium, silicon, and zirconium (Abstract). 

48. Regarding independent claim 22, Saito also discloses the metal layer having a 
thickness in a range of 1 to 30um (col. 3, In. 59-63). 

Conclusion 

49. The indicated allowability of claims 7, 1 2, 29, 51 -53, 55, 57-70, 72-74, and 76 is 
withdrawn in view of the newly discovered reference of Nakanishi. 
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for the organization where this application or proceeding is assigned is 571-273-8300. 
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Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
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you have questions on access to the Private PAIR system, contact the Electronic 
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